Introduction
Polydentate diaminebis(aryloxido) (ONNO) ligands have been used extensively in transition metal coordination chemistry for catalyst development, 1,2 metalloenzyme mimicry, 1, 3 and cytotoxicity against particular cells 1, 4 as well as magnetic studies.
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The broad application range arises from the great modification possibilities either on the phenyl group or the amine one leading to the convenient variation of steric factors and donor ability of those class ligands. A particularly convenient method for the synthesis of transition metal complexes supported by diaminebis(aryloxido) ligands is through a metathesis route that often involves main group metal derivatives e.g., Li, Na, Mg, Ca, Al as well as Zn compounds. 6 Although the zinc ion has filled d-orbitals but shows many similar properties to magnesium including a similar ionic radius, complexes of these two metals are studied together. To fully exploit this method, it is necessary to identify the structure of starting materials. Up to date, only a few lithium compounds of the general formula [Li 2 (ONNO)] with diaminebis(aryloxido) ligands have been fully characterized.
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Also only a few alkaline earth metal complexes of the tripodal diaminebis(aryloxido) ligands have been reported. For the magnesium complex the four-coordinate, mononuclear structure is postulated based on the NMR studies while the dinuclear calcium compound with formally the hexa-coordinate environment around metal ions, both in the solid state and in solution, is well documented. 8 The monomeric nature in the solid state of the zinc complexes having a four-or fivecoordinate environment (depending on solvent coordination) has been established for either [ , generate dimeric zinc complexes containing a five-coordinate environment around each metal centre.
5b,e In contrast, only monomeric aluminium complexes have been published which depending upon the steric properties of the phenoxy substituents and steric hindrance at the amine side-chain have different coordination geometries in the solid state either (distorted) trigonal bipyramidal or square planar. 10 In addition to having various, interesting structural motifs, some of the Li, Mg, Zn and Al compounds based on the diaminebis(aryloxido) ligands have also been shown to be efficient initiators for the ring-opening polymerization (ROP) of cyclic esters such as lactide and ε-lactone. 8, 10, 11 Following our recently reported work on the tripodal diaminebis(aryloxido) ligands shown in Fig. 1 , which generate declinable lithium structures compared to their ortho and para substituted derivatives, 7d we decided to examine how a lack of the substituent in the ortho-position on two phenoxo rings influences the structures of related Mg, Zn and Al complexes in the solid state and in solution.
Herein, we report the synthesis and structural characterization of new Mg, Zn and Al complexes based on the ligand precursors presented in Fig. 1 .
Results and discussion
We previously reported the preparation of the ligand precursors H 2 L 1 and H 2 L 2 ( Fig. 1 ). 7d They were synthesized in a similar way, via the straightforward, single-step Mannich condensation between N,N-dimethylethylenediamine, paraformaldehyde and 4- (1,1,3,3-tetramethylbutyl) The molecular structures of 1b·CH 2 Cl 2 and 2b·CH 2 Cl 2 with selected bond lengths and angles are shown in Fig. 3 . The terminal Mg-O bond lengths of 1.916(2) and 1.925(2) Å fall in the usual range, and are as expected substantially shorter than the bridging Mg-μ-O distances of 1.995 Å (av.) . 13 However, while the three of the Mg-μ-O bond lengths are very similar [1.997(2) , 2.005(2) and 2.006(2) Å], the fourth one (Mg2-O21) is significantly shorter by 0.03 Å. Furthermore, the values of the Mg-N distances are statistically similar (within 3σ range) although the tripodal nitrogen atom and that of the pendant (1), Zn1-O11 1.941(2), Zn1-O12 2.001(2), Zn1-O21 2.057(2), Zn1-N11 2.201(2), Zn1-N12 2.145(2), Zn2-O12 2.065(2), Zn2-O21 1.996(2), Zn2-O22 1.947(2), Zn2-N21 2.180(2), Zn2-N22 2.143(2), O11-Zn1-O12 114.10 (8) 
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arm in the L ligands differ in their electronic properties and in consequence, in the donor abilities. However, the similarity in the M-N distances in 1b·CH 2 Cl 2 is not unusual and has been observed in the related five-coordinate zinc and cobalt complexes 5a,b,e,9 as well as in the monomeric six-coordinate vanadium(V) compounds. 3 The same trend in bond parameters applies to 2b·CH 2 Cl 2 (Fig. 3 (Fig. 4) . Solvating character of H 2 O in 2a·H 2 O was confirmed by successful refinements of two hydrogen bonds O1-H11⋯O11 and O1-H12⋯O22 implicated by the distances of 2.960(3) and 2.853(3) Å with the angles of 162 and 177°, respectively, that are close to linear (180°). It is clearly noticeable in the structure of 2a·H 2 O that the presence of the hydrogen bond interaction plays an important role in the differences between the two moieties of the dimer. In contrast to 1b·CH 2 Cl 2 and 2b·CH 2 Cl 2 , both Zn atoms in 2a·H 2 O have identical τ values and in consequence the same distortion from ideal tbp geometry. The Zn-O(terminal) bond lengths of 1.941(2) and 1.947(2) Å are slightly longer than the corresponding distances in 2b·CH 2 Cl 2 as a result of participation of O11 and O22 in the H-bonding with the H 2 O molecule. However, neither of these distances fall outside the range of the Zn-O distances observed in other five-coordinate aryloxide Zn(II) complexes [1.931-1.961 Å] . 5a,b,e,9,14 The bridge between Zn1 and Zn2 atoms formed by two oxygen atoms of the L 1 ligand in 2a·H 2 O is asymmetric, (Zn1-O12) 2.001(2) Å and (Zn1-O21) 2.057(2) Å and the two zinc(II) centres are separated by 3.160 (1) 14 Particularly noteworthy in the structure of 3 is the non-coordination mode of the nitrogen sidearm. Complex 3 as a dimer is the first example among aluminium complexes bearing the diaminebis-(aryloxido) ligands. In contrast to 3, the diaminebis(aryloxido) ligands having the tert-butyl substituents in both ortho and para or the tert-butyl in ortho and the methyl in para positions of the phenoxo groups with the same CH 2 CH 2 NMe 2 as well as the different amine side-chains of the ligand included CH 2 CH 2 NEt 2 or pyridine create solely monomeric aluminium complexes having the trigonal-bipyramidal or square-pyramidal geometry around the metal center.
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The question of whether 1b, 2a, 2b and 3 which, by X-ray crystallography, are dimeric with five-coordinate metal centres in the solid state, remain dimeric or cleave into four-(1b, 2a, 2b) or five-coordinate (in the case of 3) monomers in solution was addressed through variable-temperature (VT) 1 H NMR measurements. According to the X-ray structures, the C 1 -symmetric 1b, 2a, 2b and 3 should have four signals for the methylene protons of the ArCH 2 N-units at room temperature. Thus, the NMR spin system of ArCH 2 N-for 1b, 2a, 2b and 3 will be AB due to their symmetry. In fact, at room temperature the proton spectra of 1b, 2a, 2b In conclusion, a family of the diaminebis(aryloxido) magnesium, zinc and aluminium complexes 1a-3 of the tetradentate dianionic (ONNO) ligands, comprising different substituents at a position para to the phenolic oxygen atom, C(CH 3 ) 2 CH 2 C(CH 3 ) 3 in L 1 and CH 3 in L 2 have been prepared in good yields. Their structures have been characterized in solution by NMR spectroscopy and in the solid state by X-ray determination except for 1a allowing us to find that these substituents do not cause a remarkable change in the metal coordination geometry. The molecular structures of 1b·CH 2 Cl 2 , 2a·H 2 O, 2b·CH 2 Cl 2 and 3 revealed that the lack of a substituent at the ortho position to the phenolic oxygen atom in the ligands L 1 and L 2 resulted in the creation of distinctly different coordination geometry around metal centres than their analogues containing both ortho and para substituents, reported in the literature. Furthermore, the NMR studies showed that the solid states of the described compounds are essentially retained in solution.
The knowledge of the structures of the diaminebis(aryloxido) magnesium and zinc complexes described here allowed us to explore the synthetic methodology for the preparation of heterometallic vanadium complexes, which are currently underway in our laboratory. Additionally, such well-defined complexes which remain in their solid state structure also in solution can be used as the potential initiators for the ROP of cyclic esters.
Experimental section

General remarks
All operations were carried out under a dry dinitrogen atmosphere, using standard Schlenk techniques. All the solvents were distilled under dinitrogen from the appropriate drying agents prior to use. Reagents were purchased from the Aldrich Chemical Co. and used without further purification unless stated otherwise. The ligand precursors H 2 L 1 and H 2 L 2 were prepared by a Mannich condensation following literature procedures. 7d NMR spectra were performed on a Bruker ARX 500 spectrometer. The electrospray mass spectra (ESI-MS) were recorded on a Bruker MicrOTOF-Q mass spectrograph. Microanalyses were conducted on a Vario EL III CHNS Elemental Analyzer (in-house).
To an ice cold solution of H 2 L 1 (1.20 g, 2.28 mmol) in thf (20 cm 3 ) was added slowly Mg n Bu 2 (2.3 cm 3 , 1 M in heptane, 2.28 mmol). The mixture was stirred for 10 minutes and then was allowed to reach room temperature. After stirring for 12 h at room temperature volatile materials were removed under vacuum to yield a white powder (1.1 g, 88.0%). Anal. , 6.94; Cl, 8.92; N, 7.14. Found: C, 62.66; H, 6.93; Cl, 8.90 158.6, 131.7, 131.3, 130.9, 130.5, 130.1, 128.3, 122.7, 121.6, 120.0, 117.0 (C 6 3, 155.4, 145.6, 144.1, 128.7, 127.9, 123.4, 122.2, 120.2, 119.6, 118.2, 116.4 (C 6 9, 131.6, 130.7, 125.8, 125.3, 122.9, 122.5, 121.6, 120.6, 120.1, 116.9 (C 6 Compound 3 was prepared by a similar procedure to that employed for 1-2, but using H 2 L 1 (1.04 g, 1.98 mmol), n-hexane (30 cm 3 ) and AlEt 3 (2.0 cm 3 of a 1.0 M solution in n-hexane, 2.00 mmol). The product was precipitated as a white powder upon cooling the reaction mixture for 24 h in a refrigerator (0.94 g, 83%). Crystals suitable for X-ray structure determination were grown from a concentrated n-hexane solution at room temperature. Anal. The final cell parameters and specific data collection parameters are summarized in Table 1 . The recorded data were corrected for Lorentz, polarization and absorption factors. All structures were solved by directedmethods and refined by the full-matrix least-squares program (SHELXTL). 18 The carbon and oxygen bonded H-atoms were 
